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(54) A processing assembly having a processing apparatus with an inclined processing path 



(57) A processing apparatus (3) for processing pho- 
tosensitive material combines thin channel technology 
with nozzles (15), and an inclined processing path (21). 
Processing solution can be introduced into the inclined 
processing path (21) so as to cause the solution to flow 
along the inclined processing path in a direction which is 
opposite to a direction of travel of the photosensitive 



material in the inclined processing path. With the 
arrangement of the present invention, photosensitive 
material can be processed in the first processing path 
(9) by way of the nozzle spray anrangement and can be 
subjected to further processing along the inclined 
processing path. 
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Description 

RELD OF THE INVENTION 

[0001] The present invention relates to a photosensi* s 
tive material processing assembly which processes 
photosensitive material. 

BACKGROUND OF THE INVENTION 

[0002] The processing of photographic film involves a 
series of steps such as developing, bleaching, fixing, 
washing and drying. In the process, a continuous web of 
film or cut sheet of film or photographic paper are 
sequentially conveyed through a series of stations or 
tanks with each one containing a different processing 
liquid appropriate to the process step at that station. In 
conventional processing assemblies, three wash tanks 
are used for washing film and four wash tanks are used 
for paper. Conventk>nal processing assemblies have 
drawbacks in that they require a large amount of space 
arxJ equipment which leads to increased costs. 

SUMMARY OF THE INVENTION 

[0003] The present invention provides for a process- 
ing assembly which comprises a processing apparatus 
that can replace the three wash tanks for film and four 
wash tanks for paper of conventional arrangements. 
The processing apparatus includes a nozzle spray 
arrangement along a first processing path and an 
inclined second processing path which extends from the 
first processing path. The inclined processing path is 
substantially sealed from the atmosphere and includes 
a plurality of overflow processing sections along the 3S 
length of the inclined processing path. Each of the over- 
ftow processing sections includes a tray-like arrange- 
ment wtitch receives overflow processing solution from 
an adjacent overflow processing section the inclined 
processing path. The arrangement of the present inven- 40 
tion combines a thin-channel nozzle design with the 
benefits of a clean wash cascading fluid counter flow 
along the inclined processing path. 
[0004] The present invention provides for a process- 
ing assembly for processing photosensitive material. 45 
The processing assembly comprises a processing 
apparatus having a first section with a first processing 
path for photosensitive material The first processing 
patii conprises a plurality of nozzles which apply 
processing solution to the photosensitive material. The so 
processing apparatus further comprises a second sec- 
tion which includes an inlet in communication with an 
exit of the first section. The second section comprises a 
second processing path that extends from the inlet of 
the second section to an outlet of the second section for ss 
passage of the photosensitive material. The second 
processing path is upwardly inclined at an angle from 
the inlet to the outlet of the second section and com- 



prises a plurality of overflow processing sections along 
a lengtii of the second processing path. Each of tiie 
overflow processing sections comprising a first part for 
guiding the photosensitive material along the inclined 
second processing path and a second part which 
extends from the first part and can retain a processing 
solution therein. The second part conrprises a first roller 
of a conveying roller assemtrfy positioned theran. 
wherein the conveying roller assembly tpwardly con- 
veys the photosensitive material along the second 
processing path from the inlet to the outlet of the second 
section. The processing solution is supplied from a 
vicinity of the outlet of the second section to cause the 
processing solution to cascade in a downward direction 
along the inclined second processing path, such that 
the processing solution is guided along the first part into 
the secorxi part to cause the processing solution to 
overflow the second p^ and to flow along an adjacent 
first part of adjacent overflow processing section. 
[0005] The present invention also relates to a 
processing apparatus for use in a processing assembly 
for processing photosensitive material. The processing 
apparatus comprises a first section having an entrance 
and an exit and a first processing path extending there- 
between for passage of the photosensitive material. The 
first section comprises a plurality of nozzles along the 
first processing path for applying solution to the photo- 
sensitive material. The processing apparatus further 
comprises a second section having an inlet and an out- 
let and a second processing path extending therebe- 
tween for passage of the photosensitive material. The 
second processing path has an upward incline from the 
inlet to tile outiet of tiie second section. The inlet of ttie 
second section receives the photosensitive material 
which leaves the exit of the first section. The second 
section comprises a first member having a plurality of 
openings along tiie processing path and guiding sur- 
faces disposed between the openings, such that solu- 
tion introduced into tiie second processing path from a 
vicinity of the outlet of the second section will flow down 
the second processing path from the outlet to the inlet of 
the second section. The solution ftowing down tiie sec- 
ond processing path is also guided by each of the guid- 
ing surfaces into a corresponding opening so as to 
overffow from the opening. 

0)006] The present invention also provides for a 
method of processing photosensitive material. The 
method comprises the steps of introducing a photosen- 
sitive material into a first processing path of a process- 
ing apparatus; conveying the photosensitive material 
along the first processing path; applying processing 
solution to the photosensitive material as the photosen- 
sitive material is conveyed through the first processing 
path: conveying the photosensitive material from the 
first processing path to a second processing path, witii 
the second processing path being inclined in a convey- 
ing direction of the photosensitive material, and the sec- 
ond processing path having a plurality of openings and 
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guiding si^iaces between the openings: and introducing 
processing solution into the second processing path in a 
direction which is opposite the conveying direction of 
the photosensitive material as the photosensitive mate- 
ria! is conveyed along the second processing path, 
wherein the photosensitive material is processed by a 
flow of the solution in the second processing path and 
an overflow of the solution from the openings along the 
second processing path. 

[0007] The present invention also relates to a 
processing assembly for processing photosensitive 
material. The processing assembly comprises a 
processing apparatus that includes a first part having a 
first processing path and an applying memtjer at the first 
processing path for applying a solution to photosensitive 
material in the first processing path. The processing 
apparatus further comprises a second part having a 
second processing path which extends from the first 
processing path at an angle. The second part further 
includes a port for introducing solution to the second 
processing path so that the solution flows along the sec- 
ond processing path in a direction opposite to a direc- 
tion of travel of the photosensitive material in the second 
processing path. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0008] 

Figure 1 illustrates an overview of the apparatus of 
the present invention; and 

Figures 2A and 2B illustrate examples of textured 
surfaces of the guide surfaces of the present inven- 
tion. 

DETAILED DESCRIPTION OF THE INVENTION 

[0009] Referring now to the drawings, wherein like ref- 
erence numerals designate identical or corresponding 
parts throughout the several views. Figure 1 illustrates a 
processing apparatus 3 of the present invention which 
can be. for example, a wash tanK and can be positioned 
after tiie last processing tank 2 of a processing assem- 
bly It is recognized that the processing apparatus can 
also be, for exannple. a developing tanK a bleaching 
tank or a fixing tank. The processing assembly could 
include a series of processing tanks which can contain 
processing solutions, such as developing solution. 
tMeaching solution, fixing solution and washing solution 
therein. The processing tanks can be of a rack-and-tank 
anrangement such as disclosed in QB Patent No. 
559027. the subject matter of which is herein incorpo- 
rated by reference. 

[001 0] Processing apparatus 3 includes a first section 
5 which includes an inlet 7 at tiie top portion of first sec- 
tion 5 through which photosensitive material enters and 
passes tiirough a first processing path 9 which can be a 
thin channel. First processing path 9 extends to an exit 



11 at a lower portion of first section 5. Along first 
processing path 9 of first section 5 are disposed a plu- 
rality of nozzles 1 5 which spray processing solution onto 
the photosensitive material as it is conveyed down- 

5 wardly along first processing path 9 of first section 5. 
[001 1 1 Processing apparatus 3 further includes a sec- 
ond section 17 which has an inlet 19 in communication 
with exit 11 of first section 5. Second section 17 
includes an inclined second processing path 21 which 

10 comprises a plurality of guiding surfaces 23a-23d for 
guiding the photosensitive material upward along the 
inclined processing path, and curved surfaces 25a-25d 
In the form of trays or pans which receive a first roller 
27a-27d of a conveying roller assemtrfy 29a-29d as sell 

75 as a surface 9a of processing path 9. Processing paths 
9 and 1 7 form an approximately V-shaped arrangement 
to provide for a compact structure. 
[0012] Figure 2 A and 2B are perspective drawings of 
textured f luid43earing surfaces 200 and 205 which can 

20 be located on gukiing surfaces 23a-23d as well as one 
or both surfaces 9a of processing path 9. Textured sur- 
faces 200 and 205 are textured by any known process, 
eg., knurling, molded. EDM electro-discharged 
machined or applied. Knurls 202 or 206 are respectively 

25 shown on surfaces 200 and 205. The texturing (Figures 
2A.2B) and cantering (Figure 2A) improve the flow of 
processing solution between the photosensitive mate- 
rial and guiding surfaces 23a-23d as well as the one or 
both surfaces 9a of processing path 9. and prevent ttie 

30 photosensitive material from sticking on the surfaces. 
[0013] Also shown in Rgure 1 is a conveying roller 
assembly 31 in the vicinity of an outiet 33 of second sec- 
tion 17. The conveying roller assembly includes a first 
roller 31a in curved portion 39a. Positioned in the vidn- 

35 ity of outlet 33 is a supply entry port 35 for introducing 
solution into inclined second processing path 21 . Guid- 
ing surfaces 23a-23d lead tiie solution cascading or 
flowing downward along inclined second processing 
path 21 into curved surfaces 25a-25d which hold the 

40 one roller 27a-27d of conveying roller assembly 29a- 
29d. 

[0014] Second section 1 7 of apparatus 3 also includes 
an opposing member or cover 37 tiiat includes cover 
portions 39 along inclined second processing path 21 

45 ttiat conrespond to curved surfaces 25a-25d. Cover por- 
tions 39 cover an opposing roller 41 of conveying roller 
assembly 29a-29d and 31 with the photosensitive mate- 
rial passing between both rollers. With this anrange- 
ment, second inclined processing path 21 is 

so substantially air tight so as to prevent any damage to the 
photosensitive material or the equipment within appara- 
tus 3. 

[001 5] During use of apparatus 3 of the present inven- 
tion, photosensitive material which exits last processing 
55 tank 2 of a processor enters into first section 5 of appa- 
ratus 3 through tiie entrance 7. First section 5 of appa- 
ratus 3 includes conveying rollers 45 which convey the 
photosensitive material through first processing patii 9 
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of first section 5. First processing path 9 is generally 
vertical and includes nozzles 15 along its length. Noz- 
zles 15 apply processing solution, for example, washing 
solution to the photosensitive material as it passes 
through first processing path 9. The photosensitive 
material exits first section 5 through exit 1 1 at the lower 
erxi of first section 5, enters into inlet 19 of second sec- 
tion 17, and is introduced into inclined second process- 
ing path 21. Conveying roller assemblies 29a-29d and 
31 of inclined second processing path 21 convey the 
photosensitive material in an upward direction A along 
inclined second processing path 21 . As the photosensi- 
tive material is conveyed along inclined second 
processing path 21. fresh solution is supplied at entry 
port 35. The fresh solution overflows curved surface 
portion 39a located at outlet 33 and is guided along 
guiding surface 23a into curved surface 25a. The solu- 
tion thereafter accumulates and overflows curved sur- 
face 25a and is guided by guiding surface 23b. This 
process continues for all the curved surfaces and guid- 
ing surfaces as the solution flows down the inclined sec- 
ond processing path 21. With this arrangement, a 
cascading downward solution flow which includes a 
series of overflow sections is created. 
[0016] As illustrated in the Figure 1. each of guiding 
surfaces 23a-23d can be set at an incline which is 
slightly greater than the incline of second processing 
path 21 so as to assure the upward conveyance of the 
photosensitive material. At the lower end of inclined 
second processing path 21. the solution exits second 
section 17 at inlet 19 of second section 17. and is col- 
lected at the bottom of first section 5. 
[001 7] In a wash tank application, the processing solu- 
tion would be washing solution which washes the photo- 
sensitive material at it moves up inclined second 
processing path 21 in direction A. Each of rollers 27a- 
27d and 31a of the conveying roller assemblies which 
are submerged within the solution in the curved sur- 
faces 25a-25d and 39a, apply washing solution to the 
photosensitive material and squeegee the solution on 
the photosensitive material to clean the photosensitive 
material. At the same time, the overflowing washing 
solution as well as the cascading washing solution also 
serve to dean the photosensitive material. It is recog- 
nized that the present invention is not limited to a wash 
tank application, and other solutions such as developing 
solution, t>leaching solution and fixing solution could be 
utilized. 

[0018] As noted above, the processing solution which 
flows down inclined second processing path 21 is col- 
lected at the lower end of the first section 5. The col- 
lected solution can drain through an outlet 50 and be 
recirculated by a recirculation system 51 towvards noz- 
zles 15. This permits the collected processing solution 
at the lower end of first section 5 to be utilized to clean 
the photosensitive material as it passes along first 
processing path 9 of first section 5. 
[0019] The arrangement of the present invention per- 



mits the use of the cascading processing solution by 
collecting the processing solution at the lower end of 
first section 5 and recirculating the washing solution to 
nozzles 1 5. Also, with the arrangement of the present 
5 invention, after the photosensitive material leaves first 
section 5 it enters into inclined second processing path 
21 so as to t)e subjected to processing by way of the 
cascading solution flow. 

[0020] Therefore, in the present invention, recirculated 
10 processing solution can be applied via nozzles 15 at 
first section 5. and when the photosensitive ntaterial 
enters second section 17. fresh processing solution can 
be applied in a cascading manner along inclined 
processing path 21 via port 35. Of course, it is noted 
75 that this is only one embodiment of the present inven- 
tion arKi depending on design considerations, fresh 
solution can be applied to both the first and second sec- 
tions 5. 17. 

[0021] Accordingly, the arrangement of the present 
20 invention provides for a processing such as cleaning of 
photosensitive material by to use of a nozzle assembly, 
rollers submerged in solution, a downwardly cascading 
solution flow along an inclined processing path, and an 
overflow of solution from trays or pans caused by the 
25 flow of solution aiong the inclined path. 

[0022] The invention has been described in detail with 
particular reference to certain preferred embodiments 
thereof, but it will be understood that variations and 
modifications can be effected within the spirit and scope 
30 of the invention. 

Claims 

1. A processing assembly (3) for processing photo- 
35 sensitive material, the processing assemtsly char- 
acterized in that the processing assembly 
comprises: 

a processing apparatus (3) having a first sec- 

40 tion (5) with a first processing path (9) tor pho- 

tosensitive material, said first processing path 
(9) comprising a plurality of nozzles (15) which 
supply processing solution to the photosensi- 
tive material, the processing apparatus (3) fur- 

45 ther comprises a second section (17) which 

includes an inlet in communication with an exit 
of said first section (5), said second section 
(1 7) comprising a second processing path (21) 
which extends from the inlet of said second 

so section to an outlet of the second section for 

passage of the photosensitive material, said 
second processing path (21) being upwardly 
inclined at an angle from the inlet to the outiet 
of the second section and comprising a plural- 

55 ity of overflow processing sections along a 

length of the second processing path, each of 
the overflow processing sections comprising a 
first part for guiding the photosensitive material 
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along the inclined second processing path (21) 
and a second part which extends from the first 
part and can retain processing solution therein, 
each of said second parts comprising a first 
roller of a conveying roller assembly, wherein 5 
the conveying roller assembly upwardly con- 
veys the photosensitive material through the 
second processing path (21) from the inlet to 
the outlet of the second section, the washing 
solution being supplied to the second process- 70 
ing path (21 ) from a vicinity of the outlet of said 
second section to cause the processing solu- 
tion to cascade in a downward inclined direc- 
tion along the inclined second processing path 
(21). such that the processing solution is 15 
guided along the first part into the second part 
to cause the processing solution to overflow the 
second part and flow to an adjacent first part. 

A processing assembly according to claim 1. char- 20 
acterized in that said first processing path (9) is ver- 
tically disposed so as to downwardly guide said 
photosensitive material in a vertical direction from 
an entrance to the exit of the first section (5). said 
nozzles supplying processing solution to the photo- 25 
sensitive material as the photosensitive material is 
guided along the first processing path. 

A processing assemb)ly (3) according to daim 2. 
characterized in that said processing solution which 30 
cascades down said second processing path (21) 
enters into the first section (5) through the exit of 
said first section and is collected at a lower portion 
of said first section (5), said processing apparatus 
further comprising a recirculation system (51) 35 
which recirculates the collected processing solution 
at the lower portion of tiie first section (5) to the 
nozzles (15) of the first section. 

A processing apparatus (3) for use in a processing 40 
assembly for processing photosensitive material, 
characerized in that the processing apparatus com- 
prises: 

a first section (5) having an entrance and an 45 
exit and a first processing path (9) extending 
therebetween for passage of the photosensi- 
tive material, said first section (5) comprising a 
plurality of nozzles (15) along the first process- 
ing path for applying solution to the photosensi- so 
tive material; and 

a second section (17) having an inlet and an 
outiet and a second processing path (21) 
extending therebetween for passage of the 
photosensitive material, said second process- ss 
ing path having an upward incline from the inlet 
to the outlet of the second section, said inlet of 
the second section receiving the photosensi- 



tive material which leaves the exit of the first 
section, said second section (17) comprising a 
first member having a plurality of openings 
along the second processing path (21) and 
guiding surfaces disposed in between the 
openings, such that solution introduced into the 
second processing path from a vicinity of the 
outlet of the second section will flow down the 
second processing path from tiie outlet to the 
inlet of the second section, and the solution 
flowing down the second processing path is 
guided by each of the guiding surfaces into a 
corresponding opening so as to overflow from 
the opening. 

5. A processing apparatus (3) according to claan 6. 
wherein said solution which flows down said sec- 
ond processing patii (21) leaves the second section 
(17) through the inlet of the second section and 
enters a lower portion of the first section (5) through 
the exit of the first section, the solution being col- 
lected at the lower portion of the first section. 

6. A processing assembly for processing photosensi- 
tive material, characterized in that the processing 
assemt)ly comprising: 

a processing apparatus (3) including a first part 
having a first processing path (9) and an apply- 
ing memb>er (15) at the first processing path for 
applying a solution to photosensitive material in 
the first processing path, the processing appa- 
ratus further comprising a second part having a 
second processing patii (21) which extends 
from the first processing path at an angle, the 
second part further including a port (35) for 
introducing solution to the second processing 
path so tiiat ttie solution flows along the second 
processing path in a direction opposite to a 
direction of travel of the photosensitive material 
in tiie second processing path. 

7. A method of processing photosensitive material, 
the method comprising tiie steps of: 

inti-odudng a photosensitive material into a first 
processing patii (9) of a processing apparatus: 
conveying the photosensitive arterial along 
the first processing path (9); 
applying processing solution to the photosensi- 
tive material as the photosensitive material is 
conveyed through the first processing path (9); 
conveying the photosensitive material from the 
first processing patii (9) to a second processing 
path (21). the second processing path (21) 
being inclined in a conveying direction of the 
photosensitive material, the second processing 
path having a plurality of openings and gukJing 
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surfaces inbetween the openings; and 
introducing processing solution into the second 
processing path (21) in a direction which is 
opposite the conveying direction of the photo- 
sensitive material as the photosensitive mate- s 
rial is conveyed along the second processing 
path, wherein the photosensitive material is 
processed by a flow of said processing solution 
in the second processing path and an overflow 
of said processing solution from the openings 10 
along the second processing path. 

8- A method according to claim 7, conrprising the fur- 
ther step of recirculating the solution flowing in the 
second processing path to the first processing path, is 
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Fig. 2 A 
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Fig, 2B 
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(54) 



A processing assembly having a processing apparatus with an inclined processing path 



(57) A processing apparatus (3) for processing pho- 
tosensitive material combines thin channel technology 
with nozzles (15). and an inclined processing path (21). 
Processing solution can be introduced into the inclined 
processing path (21) so as to cause the solution to flow 
along the inclined processing path in a direction which is 
opposite to a direction of travel of the photosensitive 



nnaterial in the inclined processing path. With the 
arrangement of the present invention, photosensitive 
material can be processed in the first processing path 
(9) by way of the nozzle spray arrangement and can be 
subjected to further processing along the inclined 
processing path. 
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